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The Wiley bicentennial-knowledge for generations 



(y^ach generation has its unique needs and aspirations. When Charles Wiley first 
opened his small printing shop in lower Manhattan in 1807, it was a generation 
of boundless potential searching for an identity. And we were there, helping to 
define a new American literary tradition. Over half a century later, in the midst 
of the Second Industrial Revolution, it was a generation focused on building the 
future. Once again, we were there, supplying the critical scientific, technical, and 
engineering knowledge that helped frame the world. Throughout the 20th 
Century, and into the new millennium, nations began to reach out beyond their 
own borders and a new international community was bom. Wiley was there, 
expanding its operations around the world to enable a global exchange of ideas, 
opinions, and know-how. 

For 200 years, Wiley has been an integral part of each generation’s journey, 
enabling the flow of information and understanding necessary to meet their needs 
and fulfill their aspirations. Today, bold new technologies are changing the way 
we live and learn. Wiley will be there, providing you the must-have knowledge 
you need to imagine new worlds, new possibilities, and new opportunities. 

Generations come and go, but you can always count on Wiley to provide you the 
knowledge you need, when and where you need it! 

William J. Pesce Peter Booth Wiley 

President and Chief Executive Officer Chairman of the Board 
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A Note on the Cover 

The illustrations on the cover represent the four 
“elements” in an environmental chemist’s periodic 
table: air, earth, fire, and water. This bit of whimsy 
was suggested by a Sidney Harris cartoon appearing 
in his book What’s So Funny About Science? (Wm. 
Kaufmann, Inc., Los Altos, CA, 1977). 
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CHAPTER 1 



SIMPLE TOOL SKILLS 



There are a variety of little tasks that will occur over and 
over again as we work through quantitative problems, 
and we need to master them first. These tasks include 
unit conversions, estimating, the ideal gas law, and 
stoichiometry. 

1.1 UNIT CONVERSIONS 

There are several important prefixes you should know 
and should probably memorize. 



Femto 


(f) 


10 


Pico 


(P) 


10 


Nano 


(n) 


10 


Micro 


00 


10 


Milli 


(m) 


10 


Centi 


(c) 


10 


Kilo 


(k) 


10 


Mega 


(M) 


10 


Giga 


(G) 


10 


Tera 


(T) 


10 



For example, a nanogram is 10 9 g, and a kilometer is 
10 3 m. 
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SIMPLE TOOL SKILLS 



For those of us forced by convention or national 
origin to work with the so-called English units, there 
are some other handy conversion factors you should 
know: 

1 pound (lb) = 454 g 
1 inch (in.) = 2.54 cm 
12 in. = 1 foot (ft) 

1 m = 3.28 ft 

1 mile = 5280 ft = 1609 m 

3.79 L = 1 U.S. gallon (gal), liquids only 

There are some other common conversion factors that 
link length units to more common volume and area 
units: 

1 m 3 = 10 3 L 

1 km 2 = (10 3 m) 2 = 10 6 m 2 = 10 10 cm 2 

One more unit conversion that we will find very helpful 
is 

1 tonne (t) = 10 3 kg = 10 6 g 

Yes, we will spell metric tonne like this to distinguish it 
from 1 U.S. short ton, which is 20001b. One short ton 
equals 0.91 metric tonnes. 

Let us do some simple unit conversion examples. 
The point is to carry along the units as though they 
were algebra and cancel out things as you go. Always 
write down your unit conversions! I cannot begin to 
count the number of people who looked foolish at 
public meetings because they tried to do unit conver- 
sions in their heads. 




